bAckground
The interactions between forest management activities and the numbers and kinds of plants in a forest are complex. Forest management is conducted in many ways for many reasons. The primary activities that directly affect forest flora and fauna are operations that remove trees or other vegetation (Smith 1986) . While timber harvested from a forest may be a primary source of revenue for a landowner, harvesting often yields additional benefits such as improved wildlife habitat and an increase in wildflower diversity.
Six silvicultural systems are demonstrated on 5-acre (2 ha) blocks near the Adirondack Park Visitor Interpretation Center (VIC) in Paul Smiths, NY (Fig. 1) . The blocks are part of the Forest Ecosystem Research and Demonstration Area (FERDA). The primary goal of this demonstration project is to show visitors the conditions that result from a variety of silvicultural treatments, including changes to the plant species composition and wildlife habitat over time. A secondary goal of the FERDA is to document the effects of those treatments. Visitors can obtain a trail map at the VIC which includes illustrations of the five harvested and two unharvested (control) forest blocks. Interpretive signs along Jenkins Mountain Road briefly describe the silvicultural systems and depict projected forest development under each system. This document lists the plant species present in the demonstration area and reports on resulting changes in species presence and abundance over the first 10 years since the initial treatments were applied.
Forest MAnAgeMent Activities
Different tree species require various light conditions for germination and growth. Some species, such as paper birch (see Table 1 for scientific names of species), are intolerant of shade and grow well in high light conditions but may not reproduce under the deep shade of a closed forest canopy. Certain sun-loving species store seed in forest soils for many years. For example, the seeds of pin cherry remain dormant in low light, but will germinate after the forest canopy has been removed. Still other species like sugar maple are shade tolerant, meaning they can survive and grow under very shady conditions, but may be outcompeted by faster-growing species in full sunlight.
The various silvicultural systems that have been established in the FERDA study cover the range of light conditions and extent of potential disturbances caused by forest management activities. This range of treatments gives visitors the opportunity to see which plants do well under the different conditions and allows forest managers to adapt their approaches to produce conditions that are likely to provide the benefits that a forest owner wants. One basic premise is that trees in the northern hardwood forest, such as those found in the Adirondacks, can be managed to live 100 years on average. This life span, controlled by active forest management, generally produces a satisfactory balance of a variety of benefits from forests. Each forest management system simply varies the schedule and spacing within that 100-year cycle of the forest when trees are removed to make way for new growth (Smith 1986 ).
The silvicultural systems demonstrated on the FERDA are listed below in order of severity of disturbance and the amount of light that reaches the ground layer:
• No treatment (control). The forest was left alone to develop without direct intervention by forest activities. The control blocks allow for comparisons with more active management and demonstrate that things change even when people do nothing directly to the forest.
• Single-tree selection. About 30 percent of the tree volume was removed as single trees of varying sizes scattered throughout the block. Openings in the canopy were the size of individual trees. This system involves creating room for new trees to establish after each treatment and ensures that trees of many sizes and ages are present through the life of the forest.
Treatments are applied about every 20 years or as needed to minimize overcrowding. Young trees and understory species that grow well in shade have the advantage.
• Group selection. About 30 percent of the tree volume was harvested. Trees were removed in clusters, forming openings of 0.10 to 0.25 acres in the forest canopy. This system creates space for new trees with each treatment and aims to ensure that trees of a variety of sizes and ages are always present. Under this plan, the decision to remove more trees occurs about every 20 years. Shade tolerant tree seedlings and understory plant species still have a competitive advantage but less so than under single tree selection.
• Two-aged. This system requires conversion to a forest with two distinct age classes. Most of the trees larger than 10 inches in diameter at breast height were removed to simulate a stand dominated by half-mature trees. The conditions created by this treatment are intended to produce more light on the forest floor and encourage new trees that need extra light to establish. This block will be ready for another treatment 50 years after the first one, when the forest will be composed of trees in two size classes of approximately 50 and 100 years old.
• Shelterwood. This system aims to establish a full cohort of new trees of about the same age and encourages trees that need a lot of light to grow. About 70 percent of the overall shade was removed in the initial treatment, leaving a partial canopy over most of the area. After sufficient numbers of new trees are established as saplings, the remaining canopy trees will be removed, likely 10 to 20 years after the initial treatment. The newly established trees will be ready for harvest approximately 100 years after the first treatment.
• Clearcut. This system creates an area favorable to sun-loving plants and animals, with particular focus on trees that do not establish or thrive in shady conditions. All canopy trees and smaller trees were cut, resulting in an even-aged forest that will be harvested again when the trees are mature, in about 100 years.
inventory
A detailed inventory of all vascular plants was completed in each forest block prior to the initial harvest (during the summer of 1998 and spring of 1999) and again in 2009. Because this study aimed to identify all vascular plants present on the site, the inventory procedure was to walk multiple line transects across each block parallel to one boundary, close enough to each other (about 6 meters apart) to increase the likelihood that all plants within the block were seen and identified. Each species found was assigned an abundance category after the block was completed. Sample plots were not used because although they provide good quantitative information, they typically do not sample a large proportion of the less abundant species. Inventories were also conducted in many of the intervening years but are not reported here. For details of the procedures, see Palmer et al. (1995) and Myers (2001) . All plants within each block were identified and assigned an abundance class within each block for each inventory year:
5: Abundant (an important dominant or codominant species), 4: Frequent (easily seen or found), 3: Occasional (scattered widely but easy to find), 2: Infrequent (few individuals or colonies in a number of locations and difficult to find), and 1: Rare (limited to one or several locations and observed rarely). 
species tAble

Findings
Plant species abundances changed from year to year under all conditions, even when there was no humancaused disturbance, as was demonstrated in the two control blocks, each of which differed substantially from the other ( Table 2 ). The number of species that did not change abundances during the first 10 years of the experiment was relatively small (13 percent in the clearcut to 29 percent in the single-tree selection) and was lowest among the blocks disturbed the most by harvesting and higher in the blocks with less disturbance. The block with the greatest number of species that decreased in abundance was Control Block 2, demonstrating that natural rises and falls in populations occur even without human activity. The block that showed the most new species arriving after the treatment was the clearcut, where many of the new species were those that typically germinate from dormant seed in the forest soil after disturbance occurs. While many species also decreased in abundance, the clearcut had the fewest number of species that completely disappeared over the 10 years after treatment, indicating that such treatments create a variety of habitat conditions in which many species can find a niche. In total, 33 species were found on every block both before and after the study (the "core flora" for the area), including 9 trees, 2 shrubs, 13 herbs, 4 ferns, 2 fern allies, 1 grass, and 2 sedges. Grand total of species found in FERDA at the VIC
